Interrelation between protein kinase C and nitric oxide in the development of vasospasm after subarachnoid hemorrhage.
This study was undertaken to investigate how protein kinase C (PKC) and nitric oxide (NO) interact to regulate the vascular tone, and how their interaction contributes to the development of vasospasm after subarachnoid hemorrhage (SAH). For these purposes, vasospasm was conducted with a canine model. We investigated the following subjects with arteries from intact animals and those from the SAH model, and compared the results between the two; tension at rest of isometric tension study, the effect of PKC inhibitors and of an inhibitor of NO synthesis on the tension at rest, and levels of guanosine 3',5'-cyclic monophosphate (cGMP) as an indicator of NO production. The tension at rest was enhanced in the artery from the SAH model compared to that from intact animals, and it was PKC-dependent. Arteries from intact animals but not those from the SAH model developed tonic tensions by NO inhibitors, and these tonic tensions were suppressed by PKC inhibitors, and also by cGMP. An enzyme immunoassay revealed a decreased cGMP level in the SAH model. The evidence indicates that NO exerts a negative feedback control on PKC activation. Subarachnoid hemorrhage interferes with this feedback control, resulting in PKC-dependent enhanced vascular tone and vasospasm.